1. Introduction {#sec0005}
===============

A pancreatic lymphoepithelial cyst (LEC) is a rare and benign pancreatic lesion. Pancreatic LECs were first described by Luchtrath and Schriefers in 1985 \[[@bib0005]\]. Pancreatic LECs are usually observed in middle-aged and elderly men and occur with equal frequency in the pancreatic head, body, or tail and may present as a uni- or multilocular lesion \[[@bib0010], [@bib0015], [@bib0020]\]. Pancreatic LECs are indistinguishable from other pancreatic lesions including serous cystic neoplasm and mucinous cystic neoplasm (MCN), intraductal papillary mucinous neoplasm (IPMN), as well as dermoid cyst and epidermoid cyst because preoperative imaging studies show marked variations in the presentation of LECs among patients, and these often mimic other pancreatic lesions \[[@bib0010]\]. We report a case of a pancreatic LEC and summarize the imaging features of pancreatic cystic lesions. This work has been reported in line with the SCARE criteria \[[@bib0025]\].

2. Presentation of case {#sec0010}
=======================

A 49-year-old man complained of diarrhea and weight loss. He received 3 mg of prednisolone per day for the treatment of the diagnosed polymyositis. Computed tomography (CT) revealed a multilocular cyst in the pancreatic tail, and he was referred to our hospital for the further examination. Laboratory data showed that complete blood cell count, and hepatic and renal functions were within the normal limits. The c-reactive protein level was within the normal limits owing to the steroid therapy. The serum levels of carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9 (CA19-9) were slightly elevated to 6.7 ng/mL (reference value \<5.0 ng/mL) and 45 U/mL (reference value \<37 U/mL), respectively. Enhanced abdominal CT showed a large cystic mass with internal septa in the pancreatic tail. The cystic wall and the septa showed enhancement; however, the cystic contents remained unenhanced ([Fig. 1](#fig0005){ref-type="fig"}). Magnetic resonance imaging (MRI) demonstrated a multiple-ball-like lesion with low signal intensity on T1-weighted image and high signal intensity on T2-weighted image ([Fig. 2](#fig0010){ref-type="fig"}a, b). Diffusion-weighted MRI showed high signal intensity in the central portion and iso-signal intensity in the peripheral portion of the cystic lesion ([Fig. 2](#fig0010){ref-type="fig"}c). The cystic wall and the septa showed high signal intensity, and the cystic contents showed low signal intensity on an enhanced MRI ([Fig. 2](#fig0010){ref-type="fig"}d).Fig. 1Computed tomography (CT): Enhanced CT showed enhancement of the cystic wall and septa while the cystic contents appeared unenhanced (arrow).Fig. 1Fig. 2Magnetic resonance imaging (MRI): A. MRI demonstrated a multiple-ball-like lesion of low signal intensity on T1-weighted image (arrow). B. MRI showed the same lesion with high signal intensity on T2-weighted image (arrow). C. MRI showed high signal intensity in the central and iso-signal intensity in the peripheral portions of the cystic lesion on diffusion-weighted image (arrow). D. Enhanced MRI showed high signal intensity in the cystic wall and septa and low signal intensity of the cystic contents (arrow).Fig. 2

Endoscopic ultrasonography (EUS) showed a cyst with multiple high-echoic lesions in the pancreatic tail ([Fig. 3](#fig0015){ref-type="fig"}a). Endoscopic retrograde cholangiopancreatography (ERCP) showed a normal main pancreatic duct and no communication between the main pancreatic duct and the cystic lesion ([Fig. 3](#fig0015){ref-type="fig"}b). MCN and IPMN were considered among the preoperative differential diagnoses. The nonspecific view for MCN was that the patient was male and that for IPMN was no communication between the main pancreatic duct and the cystic lesion. We performed distal pancreatectomy with concomitant splenectomy and lymphadenectomy for both diagnostic and therapeutic purposes. The operative duration was 217 min, and the bleeding amount was 446 mL. Postoperative course was uneventful. The cut surface of the resected specimen revealed a multilocular cyst with solid nodules ([Fig. 4](#fig0020){ref-type="fig"}a). Histopathological findings revealed that the cystic wall was lined by stratified squamous epithelium, and several lymphoid follicles and a few sebaceous glands were located in the cystic wall without hair follicles, leading to the final diagnosis of a pancreatic LEC ([Fig. 4](#fig0020){ref-type="fig"}b--d). The diarrhea and weight loss were cured 3 years after the surgery.Fig. 3Endoscopic imaging: A. Endoscopic ultrasonography (EUS) showed a cyst with multiple high-echoic lesions in the pancreatic tail (arrow). B. Endoscopic retrograde cholangiopancreatographic image showed a normal main pancreatic duct and no communication between the main pancreatic duct and the cystic lesion.Fig. 3Fig. 4Histopathology: A. The cut surface of the resected specimen showed a multilocular cyst with solid nodules (arrow). B. The cyst was separated by a band of lymphoid tissue (arrow) (hematoxylin & eosin \[H&E\] stain ×10). C. The cystic wall was primarily lined by stratified squamous epithelium, and the cyst contains keratinized material. Several subepithelial lymphoid follicles could be observed (arrow) (H&E stain ×40). D. Sebaceous glands could be observed within the stratified squamous epithelium (arrow) (H&E stain ×400).Fig. 4

3. Discussion {#sec0015}
=============

Pancreatic LECs are extremely rare. It is reported to be approximately 0.5% of pancreatic cysts \[[@bib0010]\]. Luchtrath et al. ﬁrst reported LECs in 1985 \[[@bib0005]\], and Truong et al. named these lesions lymphoepithelial cysts of the pancreas in 1987 \[[@bib0030]\]. Mege et al. reported a study in which pancreatic LECs were usually observed in middle-aged to elderly men (mean age 55 years, range 20--82 years, 91 men vs. 26 women) and also observed that this lesion was occasionally accompanied by abdominal pain (43%) and an elevated serum CA 19-9 level (55%) \[[@bib0015]\]. Pancreatic cysts can be classified into true cysts, pseudocysts, and cystic neoplasms \[[@bib0035],[@bib0040]\]. LEC is a type of true cyst characterized by a lining of squamous epithelium with dense subepithelial lymphoid tissue. The cystic contents are usually white in color and may include keratinized material or cholesterol crystals \[[@bib0045], [@bib0050], [@bib0055]\].

Preoperative diagnosis of pancreatic LECs and differentiation with the malignancy are difficult. Serum levels of CEA, CA19-9, CA-125, cancer-related antigen 72-4, and mucin-like carcinoma-associated antigen, and ﬂuid viscosity are expected to be signiﬁcantly lower in patients with LECs than in those with mucinous neoplasms \[[@bib0045],[@bib0060],[@bib0065]\]. A few patients have shown high levels of CA19-9 in the cystic fluid (not in the serum) \[[@bib0070]\]. LECs contain keratinized debris resulting in a typical caseous appearance \[[@bib0075]\]. CT demonstrated enhancement of the cystic wall and the septa in this patient. The cyst itself showed low density uniform without enhancement \[[@bib0045]\]. The cystic contents of the LEC included keratin; thus, MRI showed higher signal intensity than that of free water on T1-weighted image and lower signal intensity on T2-weighted image and higher signal intensity on diffusion-weighted image \[[@bib0075],[@bib0080]\]. Based on EUS evaluation, LECs might vary between simple round cysts and multiloculated complex cystic lesions, depending upon the degree of keratin formation \[[@bib0070],[@bib0085]\]. Pancreatic LECs are usually round with a well-deﬁned wall that is sharply demarcated from the pancreas and the surrounding adipose tissue \[[@bib0045]\].

In order to differentiate from the malignancy preoperatively, we summarized the imaging features of pancreatic cysts that require the surgical treatment ([Table 1](#tbl0005){ref-type="table"}). In our patient, the findings observed on enhanced CT, diffusion-weighted MRI, and EUS were consistent with the features of an LEC, whereas the MRI findings on T1-wighted image and T2-weighted image were not consistent with those of LEC. To sum up these findings, We performed a distal pancreatectomy with concomitant splenectomy and lymphadenectomy as we could not rule out MCN and IPMN.Table 1Imaging features of pancreatic cysts.Table 1LocationCTMRIEUSLEC\
Dermoid cyst\
Epidermoid cystAnyEnhancing wall and septum\
Low density cystic lesion\
without enhancementHigher intensity than water on T1WI\
(depending on the keratin)\
Lower intensity than water on T2WI\
Higher intensity than water on DWI\
(depending on the keratin)Mosaic pattern\
(depending on the keratin)IPMNAnyMultilocular\
Enhancing noduleWell circumscribedLobular\
Multilocular\
Multiple cysts\
Pancreatic duct diameter \>5mm\
Communication with pancreatic ductMCNBody\
TailEnhancing capsule\
Cyst in cyst, Mural cyst\
Enhancing mural nodule\
Calcification of mural noduleLow intensity on T1WI\
(bleeding: high intensity)\
High intensity on T2WISmooth unilocular\
Peripheral calcification\
Thick wallSCNAnyClustered of microcyst\
Enhancement on arterial-phase\
(Solid type)Low intensity on T1WI\
(bleeding: high intensity)\
High intensity, low septum on T2WILobular\
Multilocular\
Well circumscribed\
Acoustic enhancement[^1]

Although LECs are difficult to be diagnosed preoperatively based on imaging studies, it can be easily distinguished by its characteristic histomorphological features. Microscopically, LECs are characterized by cysts lined by stratiﬁed squamous epithelium with adjacent dense subepithelial lymphoid tissue containing lymphoid follicles \[[@bib0010]\]. In terms of microscopic differential diagnoses, LECs need to be distinguished from dermoid and epidermoid cysts, which are also lined by squamous epithelium. The presence of mucinous cells and respiratory type mucosa favors a diagnosis of dermoid cysts \[[@bib0090]\]. The presence of splenic red pulp is diagnostic of epidermoid cysts \[[@bib0095]\]. The presence of hair follicles and respiratory mucosa in cysts lined by squamous epithelium with dense subepithelial lymphoid tissue of the nonsplenic type favors a diagnosis of LEC \[[@bib0010]\]. In our patient, the cystic wall was lined by stratified squamous epithelium and several lymphoid follicles and a few sebaceous glands were identified in the cystic wall. Although sebaceous glands are rare in LECs, a few authors have reported patients with LECs showing sebaceous glands \[[@bib0005],[@bib0045], [@bib0050], [@bib0055], [@bib0060]\]. We could successfully diagnose a pancreatic LEC in our patient.

4. Conclusions {#sec0020}
==============

We report a rare case of a pancreatic LEC, which was difficult to be diagnosed preoperatively and summarized the imaging features of pancreatic cysts to differentiate from the malignancy.
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